Context: A significant contribution to the success of lung transplantation is the recipient's ability to self-manage a multidrug regimen and follow complex instructions. Effective education has always been an integral component of the process of preparing patients to care for themselves post lung transplant. Impaired cognition, anxiety, and psychological distress, however, can decrease the retention of posttransplant care information provided during education sessions. Objective: This quality improvement project evaluated whether a multimedia education method compared to standard education method improves posttransplant care knowledge, anxiety, and satisfaction with the education experience in lung transplant patients and their caregivers. Methods: Two education methods groups, comprised of transplant patients and their primary caregivers, were compared: (1) historic control group who received the standard education (n ¼ 19 dyads) and (2) multimedia group who received the new multimedia education (n ¼ 18 dyads). Knowledge of posttransplant care was evaluated in both groups before and after receiving the education. A satisfaction survey was administered at the end of the education program. Results: A significantly higher percentage of patients receiving the multimedia method reported gains in posttransplant care knowledge (P ¼ .05), less anxiety about the transplant surgery (P ¼ .02), and satisfaction with the education method (P ¼ .02) when compared to those receiving the standard method. Caregivers and transplant team member also indicated that the multimedia method was more effective than the standard method. Conclusion: Multimedia methods decrease anxiety and increase satisfaction with the education experience when preparing patients for lung transplantation.
Introduction
A significant contribution to the success of lung transplantation is the patient's ability to self-manage a multidrug regimen and follow complex instructions. Because of this, education has always been an integral component of the process to prepare patients to care for themselves post lung transplant. However, these same patients are attempting to learn while experiencing various degrees of impaired cognition, anxiety, and psychological distress, which can impede learning.
Lung transplants performed in older as well as sicker patients present normal age-related cognitive decline and increased sensitivity hypoxia effects and emotional distress on cognition. 1 Anxiety and depression have combined rates as high as 47% among lung transplant patients. 2 Furthermore, lung transplant patients can be cognitively impaired from chronic hypoxia and hypercapnia. 3 Patients admitted for critical illness involving respiratory failure subsequently developed cognitive deficits ranging in similarity from mild Alzheimer disease to moderate traumatic brain injury. 4 All of these factors make teaching lung transplant patients a challenging endeavor.
The primary obstacle when teaching is the effect that impaired cognition, anxiety, and psychological distress has on memory retention. One approach is to limit the amount of information given during education sessions. 5 Another option is to add multimedia methods to the educational format. Recent research has shown that learners of all ages benefit from multimedia instruction, and this method is more efficient due to reduced effects on working memory. [6] [7] [8] The aim of this quality improvement project was to evaluate whether lung transplant education using multimedia methods improves transplant knowledge, anxiety, and satisfaction with the education experience in lung transplant patients and their primary caregivers when compared to standard education methods offered by a lung transplant center in an academic tertiary care setting. The multimedia approach was developed and implemented in response to patient and caregiver feedback that the standard education classes were lengthy and presented too much information at once, underscoring the need to review, restructure, and redesign the existing pretransplant education program.
Methods Design
This project used a between-subject design with 2 independent education method groups, comprised of transplant patients and their caregivers. We compared (1) historic control group who received the standard education method (n ¼ 19 dyads) and (2) multimedia group who received a multimedia education method (n ¼ 18 dyads). Knowledge of posttransplant care was evaluated before and after the education program in both groups. A satisfaction survey was completed by patients and caregivers at the end of the program.
The standard education consisted of 90-minute oral lecture presented to participant groups weekly by a rotating transplant coordinator that covered multiple key topics from transplant surgery complications and hospital stay to long-term care. The standard education used a PowerPoint (Version 2016) paper handout only. The multimedia education presented consisted of 6 single topics delivered in 30 to 45 minutes face-to-face presentations by the same coordinator. The multimedia education used a mix of visual presentations designed with software that enabled movement within the images on the screen. Imbedded instructional videos and practice demonstration for specific topics such as insulin administration or filling pill container with a sample of average transplant medications allowed caregiver practice. Both education groups included 10 to 20 participants. This quality improvement project was approved by the institutional review board for the Duke University Health System.
Participants
All patients and caregivers who relocated to the transplant center to prepare for transplant between December 2015 and November 2016 were invited to participate. Thirty-seven lung transplant patients and 37 primary caregivers were included. The center requires all transplant patients and their primary caregivers to participant in a pretransplant education program on posttransplant care. Patients who were retransplant candidates or who English were not their primary language were excluded.
Measures
Age, gender, and education level were obtained. Patient illness level was categorized based on their lung allocation score at time of listing, with a score equal to 40 or higher labeled as severe.
A 20-item knowledge test covered 6 topics: (1) transplant surgery and hospital stay; (2) transplant medications; (3) home care, intravenous lines, gastric feeding tubes, and insulin administration; (4) infection; (5) rejection; and (6) long-term follow-up care. The knowledge test was administered before and after the education program. A total correct score was calculated for each patient and caregiver. A post-pre difference score for each patient/caregiver was calculated to evaluate change in knowledge after the education program.
Patient and caregiver satisfaction surveys comprised of items to assess perceived anxiety and satisfaction with the education method were given at the end of the program. Transplant coordinator and transplant physician satisfaction with the multimedia education were assessed after the methods were implemented. Both surveys used 5-point Likert-type rating scales (1 ¼ strongly disagree to 5 ¼ strongly agree). The patient/caregiver item responses were dichotomized into strongly agree (0 ¼ no; 1 ¼ yes).
Data Analysis
Descriptive statistics were used to detail the demographic characteristics, knowledge total scores, and satisfaction ratings. The 2 education groups were compared using Fisher exact tests for categorical measures and Wilcoxon 2-sample tests for continuous measures. Nondirectional tests were performed with significance set at .05 for each test. The significance level was not adjusted for multiple outcomes due to the exploratory nature of the project. Table 1 summarizes the demographic characteristics and knowledge test total scores of the 37 patients and 36 caregivers. One caregiver who did not submit the preknowledge test was excluded. The multimedia and standard education methods groups did not differ significantly on patient or caregiver demographic characteristics. The groups did not differ significantly on the preassessment, postassessment, and post-pre knowledge total scores for patients or caregivers. The median improvement in total correct scores for the patients and caregivers was 1 and 2, respectively.
Results
A significantly higher percentage of patients in the multimedia group reported satisfaction with education program (P ¼ .02), gains in knowledge (P ¼ .05), and feeling less anxious about the transplant surgery (P ¼ .02) when compared to the standard group. There were no statistically significant betweengroup differences on the survey items for caregivers. However, a higher percentage of caregivers in the multimedia group in comparison to the standard group reported less anxious about the surgery (65% vs 33%) and knowledge gains (94% vs 80%).
The majority of the transplant physicians and coordinators when asked about their satisfaction with multimedia education method agreed and/or strongly agreed that (1) my patients are better educated about transplant care (75%); (2) my patient caregivers are more prepared to care for my patients (64%); and (3) the multimedia method is an improvement over the standard education method (75%). Importantly, 100% of the transplant team surveyed preferred the multimedia over the standard method.
Discussion
The development and implementation of a multimedia approach for providing posttransplant care education was initiated because lung transplant patients and their caregivers indicated the standard pretransplant education program at the center did not meet their needs. Although the 2 education groups did not differ in terms of improvement in knowledge of posttransplant care, patients reported that the multimedia method was more effective in reducing anxiety and increasing knowledge. Posttransplant, all patients receiving the multimedia method expressed satisfaction with the education program.
Caregivers and transplant team members indicated that the multimedia method was more effective than the standard method in improving posttransplant care knowledge and preparing caregivers for delivering care after the surgery. Most primary caregivers receiving the multimedia education method felt less anxiety about the transplant surgery, suggesting the method was also beneficial in reducing caregiver anxiety. Given the research linking increased stress and anxiety in caregivers of critically ill patients, 9,10 it was not surprising that a smaller percentage of caregivers (65%) in comparison to patients (71%) reported reduced anxiety after multimedia education. The education program and transplant team emphasized the responsibility of the caregiver role in posttransplant care. The hands-on component of the multimedia method gave the caregivers the opportunity to practice posttransplant care. Both of these factors may have contributed to caregiver anxiety. This project had limitations regarding generalizability as it was not a formal research study. The setting was a lung transplant program that requires patients and their caregivers to relocate prior to listing and stay for the duration of the perioperative transplant period. This allowed the program to design recurring twice weekly education classes mandated for patients and caregivers to attend prior to transplant in an outpatient setting. Most lung transplant centers provide detailed posttransplant care teaching at the bedside after the transplant surgery. The small convenience sample limited our ability to achieve 80% power to detect statistically significant differences between the multimedia and standard methods. Written educational material provided early in the evaluation process prior to the group classes may have positively influenced the knowledge pretest scores. Despite these limitations, the findings suggested benefits and improvements associated with the multimedia method. Furthermore, no additional costs or staff time were attributed to the multimedia method, which the center has now adopted as the standard education method.
Summary
This project was successful in providing posttransplant care education using multimedia methods. This method of teaching was able to reduce anxiety levels in lung transplant patients, which is an important effect in this population. Using a mix of visual presentations with imbedded instructional videos and hands-on practice demonstration can be a superior method to provide posttransplant care education to patients and their caregivers over standard oral lectures. 
